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(54) MPEG TRANSPORT STREAM ENCODER AND ENCODING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a TS encoder 
and an encoding method that can encode video and 
audio signals in the unit of fields. 
SOLUTION: The method of this invention is 
characterized by that a PES header is generated in the 
unit of fields of an elementary stream, a PES header 
valid period signal denoting a valid period of the PES 
header is generated in the unit of fields, the PES header 
and the elementary stream are recorded synchronously 
with the PES header valid period signal, a TS header 
period signal denoting a period when the TS header is 
recorded is generated, the PES header and the 
elementary stream are read synchronously with the TS 
header period signal, a TS header is added to the PES 
header and the elementary stream that are read in 
timing when the TS header is recorded to generate a TS 
packet. 
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1 

m&mil mpegxu^>^>;-x f >;-a£A 

mUx-\ss(>2 >J~X r U-A©7 FiUfiKPE 
S^v^^-TSiiPI (a) 

HUiaSfi ( a ) ~CR£. L/fcP E S-N ? #<D^mm.r£lZnk 

i-pes^7 ?mh%.mm^-*:7 <->\> Fu^icc^T 

(b > £. 

mriajm ( b ) vrn^utc pes^^ #^mm.r$ mmc 10 

mm 2 ftr mrf B®fl-e#££ ifcPES^-; ZRV x u j 
y-x h >j -A^iaii-r-sian (c) mists 
^9 ^lai^snsEP^^-rT v zmm^ft 
*-rsiafi (d) i> 

ti-cmmMn < a > -c^at i>fc pes^-j wxi/^ 

y-X F y-A£§^fcUT»g (e) 

mrt a t s ^ v s n & -y s > ytc j; o r mri ait 

-X h 'J - AKT ? $'5;flflIL'-CT S A'^r 5, 20 

( f ) i^tfTSi>3-f^>^m 
[ff^c»2] fijia? -f -JU F#(5K h-7>X;i<- hX 
F V -A#£j$3n&#e>#7 F3i{2iC*f OTP 
CR^JfA-T^Mfi (g) ££6K^&fi*35fnciBtS 
©T Siy^-f-f > ifjjfeo 

[«*S3] Hf)fa7 ^-AFMK r7>>X#- FX 

>7 -< -;UK&c PC R£fliA-r£j&fl (h) 
tfl95fc312{Cfaig©TSx>=i--7 s ^>^f£ 0 30 
[lt*J14] MPEGiW>ii'J-XF'J-A*A 

i!t)iexu^>£ y-x F 'j -a©7 ^ F#&&tP E 

s-^ 9 i> pes^-j ^"fe^si , 

time p e s ^ v ^'©w^Efia^^-r pes^^ ^'^e 

huSB P E S ^ y $?t$L^%& LtcPES^-y »x 

uy>* 'j-x f y-A£fB^/setBo-r-2>^*y <t. 
Htjia*ijffl)m^ss-ci%£fe wcpes-^ #im&.mm 40 

•7 ^ia^snsErai^^-rT s-^9 ^EFfSfi-sf*^ 

snTmjiax^'jcKajowp^fij^L. Ts-^y#s 
iaissns?-Y ;>^mns^^ W7^4f 

/c-r - £ Ccl T S ■'v ^SrttlfflbTTS/^ h^tti^T 
STS^-;hK^TSx>3--^ 50 
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[ 5 ] BU IB PES^ii y^naa'HfrfBtwm 
7 ^ K©5tiff^^T7 -f F* y -te 9 

f m^c mmz t\-cm?? z> c <t <t -r zmxm 4 

&Cfat£©TSx>:a-#,, 

IW> FX F 'J-AtCtelir^©^-^©^?:^ 
■T^-^>X^Tfi#. ©^©-^-^©{lli^-dzSrSI 

tuia^5-^^S«>—^>X^TM^. S^©^-^ 
T & W*IH 4 IBig© T S x > 3 - 

[ it^iB 7 ] iwi at ij wm*m£mit v < - >i k ^{4© 

xu>>^? >;-x h ■;-Atcfct,^Tftf*©7 ; -^©T F 

luia^ v ^^S(*s*?t f u^(i^#n,r>-ty 
* mm? *> c t t -? 6 m&m 6 tctatg© t s x > 

[ if im. 8 ] BufBT S ^-^r » h TS^ 9 

F s nr c> <c t > Er a i r k ^ ji-^ 9 h & 

C £ 5r^i-r ^>fff*^4 (CfBi!i©T S x>n- ^„ 

CS*5t<)S9] xu^> fx h >;-a©7 ^ F#(i 
tc p c r ^ sy* p c r mm s n £ eh s^-r p c 

REHatl ^*#fi^-T 5PC R^*S% 3 6 (C A« U . 

tuia^ 7 y^s(* p c r Era<t-^tc(gi^ s nr p c r 

HUlBT S ^--5r v h!££2stt ^K«t -,T hWBP 

c R«£sa> 6 #a 6 n-s p c r 7 s - ^ A-r ^ c <t 
zwtikt-? hm^m 4 set Bts© t s x > 3 - 

[It^iSlO] xi^y> hx F U-A©-7 -f-jUF^ 

(ftfeps 1 T^-^^^ife-r-sps 

huIBPS I*^S*»6#iL6*i&PS I^-^tci^fjr 
IE=i-F*#JnSttSCRC«S8A«:3 6«:jWiL v 
BUfB7 v PSIf- *#iE»3 n -S ^ 5 > 

^tps 1 77*mi/, 

l»BTSA4r ? F^g§«PS I 7-7^tCj;-,rB!JfaC 
PS I ^tr 9 F*$B£T4ei*1$«&T3itJjO!9K: 

iats©TSx>n-^ 0 
[^©Pffl^^] 

[0 0 0 1] 

[#6^©«r4fiaB«-»] *»I8J*MPEG (Moving P 
icture Expert Group) ^XfACC^O^ #&C. MP E 
G-2"Cxu^>^'J-x h >;-A5r7 ^-;UFW4«: 
fr-5f{fc-f -STS (Transport Strean) 

©77ffitcisg-r^„ 

[0 0 0 2] 

[a£5fc©}$ffij] MPEG-2 ->Xt-A«. MPEGt- 
7^-/^-. MPEGlff^h'J-AO!)^>$^^a 
f btl>S. £!© < fc i 5^cMPEG>'X7"AtcW2ffl®© 
ttrt&Z. •?•©— Ott. 7"n^7AXM;-A (Proq 
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ram Stream ; WT, PS<t**T«5) iPftfftSfeCTC* 

or, -oo^a^AStS-rs, 4>^— ob, 
>X#-rXr»;-A (TS) i«fn**>or*o 

[0 0 0 3 ] MPEG^fAttt^y kc<£&^b 

ft/t-f^XL/y>^'J-^h l J-A (Elementa 
ry Stream ; E S ) y b v hMC^Wi 

4*K^wr-5ft:a)CDtii*^*ns. mpegw 

At ttsaojcB^Kisr S «fc 5 tC'*4r r CDS? * 2 1 6 
(6 4KB) 6C5E«)"C*5 0. f£«fctt©/c&Ct, 

h « cc pMSco ir o % r tat s c t **-c & s . 

[0 0 0 4] PS#Sr b (MP E G- 

2 TB'**-* MfcLfc:£U-rf># y-x b ■J-AiiT 
5) *?Jis-y'4tvx^y2Zffim-2><Di<ctti,, TS 

h CDS SB 1 8 8/>V rT#>0, 4 -o<D A TM-fe^ 

[0 0 0 5 ] TSa'^ » hWc»4^V h©-v? 

^tP I D (^* h I D) s&J*4 B g/c, CCDP I D 
B:/U*'^ A{±;filtff$R (Program Specific Informatio 
n; PS I ) <E>PMT (Program Management Table) &C 

laMsnn^o p i Dro"t*5Ts^^ hbp 
s i %est*r-5fcft«:<sefen4. 

[0 0 0 6 ] F7>7^Uh'J-A«(D7-a^ 30 
CCJlUfcfeOr***CcMT*W«^ifi»K:ttSo CCD 

«ffl*li»L/rPS I 4P?^ 0 f irpsitt, jses 
nfe i DitifeTSA^^ h^WcCPs i r^-r 
A>r7hfiCctoes?ns 0 copsi^^nip 

AT, PMT, NIT, CATftagSntl^o P 

S I flHRB»MRM: o . 7#«rtec— RBe&stts. 

[0 00 7 ] PATB^a^AOff**lR&b, PM 
T£<gt*J*tr~j b(DP I D4^"CU5 0 

[0008] "^ytncttmcp i d^^o^*^^ K73» 40 

[0 0 0 9 ] TSx>3-«JPES^-; r 
[0010] S£*©fi?{B(Cte^rTS^-> h»&ttffl 
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So 

[0011] 

h£ — ^O^-^FWWSU 7j->i>bmmt 

PGR (Program ClockReference) 4TS^y RtJ¥ 
[0012] 

[HB*wftt5fcftofa] WEawsraas-rsfc* 

tC, *^a^TSx>3-^i MPEGxM> 

*y-x h u-a^a^ut h ^>x#- u h y-A 

5PES^^SSg£ 4 flaSaPES-xyyowa&KBI 
*^*T P ES^7 y««lKlffl«^*7 ^ -A* F*ffitc» 
£T *IMfflHt#fS£S £ , BWB P E s ^ » ^sr* 
41/cPE S^';WXW>*'J^ h ';-A£:iB 

&p es^'> vwrnxm^tcwmz nxm^ * y <d 
Ts^^mrafi^^-r^^^u*u»^<t, mriay 
iuiBy^eycDKaiL/»fp*MffliL, ts^^ 
^lfe£g<t, H«IBTS-^^^^^ci5lfficr^-ty^ 

[0013] swaa»*a«TSfc«)K:. #fswc<fc£ 

TSx>3-f^ >^ffiB, MPEGxi/^>^'J- 
X r y-A«rA*LT r^>X#- hX h 'J-A£r^£ 
T6TSx>3-f^>^i^t^, MfB:cU^> 
^'i-Xh y-A©7 -f-;UF^t^cPES^y 
£T&®fi (a) Huiaa^ (a) "CMLfcPES 
v ^cDW^EPbI^t^T PES^^ ^W^EPbIM^* 7 
^ Fftt(c|8ftt4jllg ( b ) £ , SufB3afi ( b ) 

jaST*«*Lft:PE S-^^ ^Mxi/^>^ y-x h y 
-A^IB^T^itS (c) £ % HUlBTS^^^I^S 

(d) HUfBSg (d) -C^LfcTS^^^EPalff 
#CC|l]^3nrmigB»l (a) ^tl/cPES^7^ 

ao'xuy y-x h y-A«r^tB-riafi (e) 

IBia?M (e) "CSE^HiSn/cPE S^^ Wx^ > 
^ y-X h y-AtCTS^ > ^f^JJOLTTS^^ ^ h 
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Z&f&T&ffim (f ) £^t?TSx>3-fO^ * [0 0 16] — HOPES'**? f^^M^-fO 

[0 0 14] ? h^DSStffg^y ^c$$n^o 

[fgHjo^SfeO^] feTF\ ^ff L/cHSCcS^#*^ [0 0 17] — OCDTS^* H24A-Y Y<D<^v#t 

W(Dffif&RVMft&mmcmm-?Z> 0 n/Wh®7^7r-^ 3 >7^;VK, ^Lt (18 

[00 15] Hltt. MPEG-20PES^vhR 4-n ) P~ FrlBfiJcStu -eoJSSSB 

OTS^^ h<D^j£[IIT'&& 0 BIO (a ) ttPES 1 8 8'U K'*5 B 

h©Srar*l 11 1© (b) «TS^7 h [0018]H2(t Hl©(a) (C^h/tPES^ 

<DflftSBr*£ 0 Bl fc^StlfcPE hMT KDI^fflSirabS. B2fc^3ftfcPE S^'*"* h 

*^ISO/IEC 1 3 8 1 8-HCBJISSnri^o * 

pes start code prefix — ►"0x000001 " 
stream id -♦"1110 xxxxx" : I SO/ I E C 11172 
-2video stream number xxxx 

"11 Ox xxxxx" : I SO/ 1 EC 11172-3 audio s 
tream number xxxx 
pes packet length — "0x00": P ES^^r v 

pes scrambling: control —►"00" 
pes priority— ► " 1 " 

data al i gnment indicator — * "0 " 
copy right — * "0 " 
PTS DTS flag — "10" 

ESCR FLAG->"0":Elementary Stream Cloc 
k Reference Flag 
ES rate f 1 a g — "0 " 

DSM trick mode f 1 a g — "0 " : D i g i t a 1 Stora 
ge Media b V v Z^:— Yv^^f 

additional copy info flag— > "0 " 

PES CRC frag — "0" 

PES extension flag-* "0" 

PES header data length — "0x05" 

PTS — "Ox xxxx xxxx xxxx xx ( 5 A b ) " : P r o g 
ram Time Stamp 
[00 1 9] 03lt Hl^Sn/cTS/^^ KDS Xf$&mi*&<DM*) T2b£ 0 

*hei*c&£ 0 m 3 ttfjkz titers^*? ? Mcfcu-c&fs^ 

syncbyte — "0x47" 

transport error indicator — "0" 
payloadunit start indicator — "0" 
transport priority— ► "0 " 
P I D — " 1 1111 1111 1111" 

transport scrambling control — > "0 0 " 
adaptation field control — "01" 
continuity counter — "00" 
adaptaion field 
[0 0 2 0 ] PAW 7 h<D$$mffif8m-C$> *lC^<D7U#?J*<DMf&^m*Um?&T-7 , )\, (Proq 

PAW? bkZP I D="0 "fCj: oT{SM£ft& ram Map Table) M 4 $Cth£ tltc^fSM 

«8*«c««r*f5, ^P^AJW (1 6Vv b) «★ SR©rtS«^C[)iii3r&*. 
table i d — "0 x 0 0 " 

section syntax indicator—"!" 
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7 8 

"0 " 

reserved-* "11" 
section length -» "OxOd" 

transport stream id -» "0 xO 1 " : ^ffl*5Ccfcorff^ 

reserved— > "11" 
version number "0x00" 
current next indicator — > " 1 " 
section number -» "0x0 0" 

program number — $.m%&fmM~?2>ft%&Ajjy'& ^7^t^ 
reserved— > "111" 

program map P I D -» PMT_P I D 

[0 02 1 ] H5BPMWsr hOBMHt*5. P *iai£ELTl>£ B 

MTB^a^AMgos^R^^D^^AiflteR-ritf [0 0 2 2] H5K»stiyfc*fla»c!>*rt«H:^c©a 

h7>x#-^^7 fop i d yx frRtfttKflWR** 
table id ^"0x02" 

section syntax indicator -♦"l" 
"0 " 

reserved— ► "11" 
section length— *"0x0d" 

program number -> "0 x 0 1 " : tffli^Aotffl^iTS 

reserved -» "1 1" 
version number "0x0" 
current next indicator — ♦ " 1 " 
section number "0x0 0" 
last sect ion number: "0x00" 
reserved -> "1 1 11" 
P C R P I D — Pt^Xt) PCR PID 1 3 y b 
reserved— > "1111" 

program info length -> "0 x0 0 0 " 
stream type — MPEGf-7>2-3 6tCcfcoT* b y — 

reserved— ► " 111" 

elementary PID ^ ftmAJj V T S PID 
reserved -» "Oxf " 
[0 0 2 3 ] H6tt, ^ (NULL);^7h©M 
0-C&£ o T S i>3 - ^«i»Si<D^O ^7 A 

ttfiSSIS3W6 0Mb p sttfc. ISb'f^9Mbp 
st*0, 5r-7 s ^*i3 84Kbpst'*5fc», t* 

ftso' # - ^ ^ x * eiM u & c > rate tt^w-yh 

(4^K1 8 4aV h) £<££hr<5„ 
[0 024]H7». **W«Cct*TSx>3-y<D» 

1 0 , *J«HB# IKfe 8 12, y * y $«g§ 1 4 , 
tff^*»J16, t-f^y^'J18, PCRM 
7 7^482 2, PSI»4g2 4, CRC 
«*S2 6. *LtTS^^J84ig2 8««T 



[0 025] PESW^^SiOtt, ^P^fi 
40 ^clk, 'J-fe^reset, V a — Jl/ K U *te * h f 
i e 1 d_r s t % >f * — >OUff-^- b us_enatc 
J: o 7 ^ -;u KSMifc: PES * h 

-Sf f i e 1 d_r s ttC<kOiU^>* y-Xh y -A 

F U -b v h M-^- f i e 1 d _r s t *>>6 N ^ a v >?m% 
tern? j -)l RcttUTl3 2te^3ft/c<fc 5 ftP E 
^**4t5. PES^f H^feSl Otttff^R 
Xl*-?4 **C»ly-C8(*tt:^* ^ff-^v p e s_h d 
50 r, apes_hdr^4?t^ 
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[0 02 6 ] PES rttr y lOtt, P E 

[0 0 2 7 ] 12B, ?P»?clk, 

•Jt^Freset, 7 -/ FU-b^h f i e 1 d. 
rst s A7^-^bus.ena, f-^dat 
a 8{C±0PES^9HffiS10t»tLJtPE 

BHt# v p e s_v 1 apes_vld^« D 

V a -fr F'J'feijrFf ield.rst ^6N^n v 9 10 

time PES W*4t5fc*. IWBHt# 

SS12lt P S I tf **#A-T Sfctf>©EIH*«^-r 
^PS IMp s i_s t*|ffiLt»7^-;l/F«:P 

s i ^4r^ b*nA?i> 0 

[0 0 2 8 ] -rf^yWWSl 4tt, ^-fw^RVtr** 

T-ZZX-Tj^R&t'TtJ^V 1 6M1 8 CCfB 
$!k~$~ &tctsb(tCgr * T FUXvwr_addres a 
wr^addressU ^^-^vw r _e n a , aw 
r_e nafi-^££j&T3 0 

[0 02 9 ] 4 yjr&WFXlttti^tKDP I D 

[0 0 3 0] «^-f-iUFO**a«:H>&3h*^^y h 
ttPCR4fflt5C <t&Cft9, l£PCR£ffiJt]-r£/t 

73ls7 4 ^cPCR^#A1"^^0t-f 
^h'ft^h'J-Ad^vt s_s t, ats^st^ 

[0 03 1 ] -rf^yWffllSl 4tt, PESa^^^I 
SI 0r»4t5PES^y F#>6 1 V ^ -)l KO« 
fg(Dr : -^«r^-r^--5r>Xx> F^- F*t£&-r;tl 
^>0££^-£<@gfc«$Bda t num^r^^^ 40 

mmcnmStlh^T FUXva Ladd rStfi 
iH*r^>C <htcft& 0 
[ 0 0 3 2 ] CCDi#CCi>, l7^-;bFOfg©f- 
^iltlTS^^ FrtMltoSSfttc (ffJittf. 
1 H5>>*#- M*$r* F©f-Wl 8 4aV FJc 
X#^:7*>y^-££ffA*r-<£ 
7^-J/8>7-r^F £jyff U ft » *i ft h ft 
l>„ t:0X^;7^>^f-^^>-^>xx>F3- 
F»^7^r-> 3 >7 * FtcJfA^nSo 50 
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[0 0 3 3 ] PCRS4S20B, ^ff-^c 1 k 

-)l F 9 hfl-^-f i e 1 d_r s t &CJ:9 
PCR44E-TSfc«)OPCRIfp c r_s t 

^ftSft^S-SSfcftOfitriot, 2 7MHz^P 

[0 0 3 4] 7 7^»4S2 2B 4 ^^'JWUSUS 
O'PCR^i2 0^6A*?n^^-f^ ^Rtffcf?* 
tXF'j-Aff^-vts.s t, a t s_s t , PCRff 
#pcr_st, y— !r>Xi> Fff-^s e q_e n d, 
7 s - £<I8fcWf6 d a t n u nu Fl/^val id 

_a d d r ^iBIbrt'f^SM-f^^^'J 1 6 

ddr, a.addrMTS;^^ h^4t^/cfe 
0PATMPMT77^patJ lag, pmt_f 
lag^T5 B L3fcU 77^482 214, rtSP 

^Sn*IB«C*-fw*-rC4r* hZHLf&VTtC, MIC 

^JEoai^^tcaisssns,, tot*. :7^#s£g 

2 21*. PS I^-^fc^rSSdr^^fcBi^l, 
rPATSOTMT77^pat_f lag, pmt_f 
lag4^T5CifCS5 fl COPATMPMT7 
7^pat_f lag, pmt.f 1 ag^PSIIffiS 
2 4CcA*3iirHl«oPS I ^-^ift^S-SS. 
[0 03 5 ] ifc77^82 2U8l077^8 f 

1 agsi5»7>5run, ^ltTS^ t )> F f § 

s_c n ti^mTS^^ hf££fg2 8 CC 

[0 0 3 6] P S I 24« k y a -)l F 1/ -fe ^ F 

f i e 1 d_r e s e t^6^ ^ — KWa&CP S I ^ 
F«r£j£T£o C<D<h£ s P S I >^>x v Ftt, 04 
atfH5CC*3ftfc<fc5tePAT^4r* FMPMTa" 
dry FrMJtl, Ctl6(4Program Numb 
er (PN) . PCR PID (PCR_P ID), PM 
T P I D (PMT_P ID) v VTS (VTSJP I 
D), ATS PID <ATS_P ID) i LX£f&2ft 
& 0 l/PS^A^I/rC- (PN) MPMT P I D 
(PMT_P I D) UPAW.> Ftfen^e 
[0 03 7] CRCS4S26tt l PSI^g24"C 
^£l/cPS l>**v h(C32bf? h0CRC?:WDl 

s£tt (x 3 2 +x 1 6 + x 2 3 + x 2 2 + x 16 + x ,J + x 41 + x 
10 + x* + x 7 4-x 5 h-x< + x 2 4-x+ i ) r&^o 

[0 03 8 ]TS^';F«S828« I V 5 

2 2TM«81077^8 flag sMVa^ 
At>A- (PN) k PCR P I D (PCR_P I 

D) , PMT P I D (PMT_P I D) % VTS (VT 
S_P I D) , ATS P I D (ATS_P I D) £A# 
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n 

^nrt^^'j 1 6Mt-f^ tsfj 1 8^e> 

g^HiSWcf-^vJata, a_data^TS^\ 
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